Degradation of uric acid during autocatalytic oxidation of oxyhemoglobin induced by sodium nitrite.
The oxidation of oxyhemoglobin produced by sodium nitrite occurs in two stages: 1) an initial slow phase followed by 2) a rapid autocatalytic phase that carries the reaction to completion. The length of the slow phase is extended when uric acid is added to the reaction mixture. As the concentration of uric acid increases, the length of the slow phase increases until a concentration is reached at which the rate of methemoglobin formation is nearly linear until the reaction is complete. Further increases in the concentration of uric acid do not affect the rate of the reaction in the slow phase. At low concentrations of uric acid, where an autocatalytic phase is reached, uric acid is degraded during the reaction. At concentrations of uric acid that keep the reaction in the linear phase, the uric acid is not degraded. It is concluded that uric acid may protect oxyhemoglobin by reacting with HbO2H to yield [HbOH]+ and the urate radical. The urate radical may react with a second molecule of HbO2H and become oxidized. At higher concentrations, the radical may undergo electron transfer with oxyhemoglobin to regenerate the uric acid and form methemoglobin.